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SELF-CLEANINGAAIR FILTER 

BACKGROUND OF THE INVENTION 

The present invention relates broadly to devices for 
?ltering particulate material from a gaseous medium. 
The present invention ?nds particular application to 
industrial cabinet-type collectors. Cabinet collectors are 
used to collect shavings, ?lings and the like, produced 
in machining, grinding or cutting processes, and to 
collect dust in inductrial and pharmaceutical settings. 
When the cabinet collector is utilized with a tooling 
machine, an air intake or suction nozzle is placed adja 
cent a machining tool to collect the small particulate 
material produced during the machining process. The 
particulate material-laden air is transported to a plenum 
or chamber containing a ?ltering element which re 
moves a substantial portion of the particulate material 
from the air. 
One type of ?lter utilized in cabinet colletors is made 

of pouches sewn from cotton sateen with an internal 
wire mesh separator. As particulate material collects 
upon the outer surface of the pouches, a cleaning opera 
tion must be performed to remove the particulate mate 
rial. The pouches may be periodically cleaned by a 
foot-operated mechanism which shakes the ?lter 
pouches or by a motor-driven mechanism which also 
shakes the ?lter pouches. 
The present invention relates to a novel apparatus for 

cleaning the particulate material collected upon a ?lter 
made of a porous media. A co-pending application Ser. 
No. 909,841 of James L. Berkhoel, and assigned to the 
assignee of the present application, also discloses an 
apparatus for cleaning the particulate material collected 
upon a filter made of a porous media. The porous media 
is preferably pleated. By pleating a porous media a large 
amount of ?ltering surface can be placed in a small area. 
Thus, a ?lter made of a pleated porous media has a 
larger ?ltering surface than a conventional bag or 
pouch ?lter. 

SUMMARY OF THE INVENTION 

The apparatus of the present invention is designed to 
remove the particulate material from air passing 
through a ?lter and to remove the particulate material 
collected upon the ?lter. The apparatus includes a hous~ 
ing having an air inlet and an air outlet. A hollow longi 
tudinally extending ?lter is secured within the housing. 
The ?lter has an outer surface, an open interior, oppo 
site ends, and a longitudinal axis extending between the 
ends. The ?lter is formed of a porous media. One end of 
the ?lter is removably secured relative to the housing so 
that the longitudinal axis of the ?lter extends generally 
vertically. The other end of the ?lter is closed. A ?rst 
chamber is de?ned around the outer surface of the ?lter. 
The chamber is in communication with the air inlet 
whereby air moving from the inlet to the outlet passes 
through the ?lter into the interior thereof and deposits 
particulate material on the outer surface of the, ?lter. A 
mechanism is provided for removing the particulate 
material collected on the outer surface of the ?lter. The 
mechanism for removing the particulate material in 
cludes a device connected to the closed end for rotating 
the closed end and the end of the ?lter attached thereto 
to twist the ?lter. ‘ ‘ 

In the preferred embodiment, the porous media is 
pleated and a closure plate is attached to and seals the 
closed end. The rotating device includes a rod rotatable 
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2 
about its axis. The rod extends from the plate in a direc 
tion generally transverse to a major face of the plate. 
The rod is coupled to the plate in such a manner that the 
rotary motion of the rod is transferred to the plate while 
permitting the rod to move transversely of the plate. A 
means is provided for intermittently rotating the rod. 

Several embodiments of means for rotating the rod 
are disclosed. One embodiment utilizes a camming 
mechanism driven by an electric motor which is dis 
crete from a motor which drives a blower fan. The 
camming mechanism rotates the rod sequentially in 
opposite rotative directions. In another embodiment, a 
fan motor is provided with an outer casing. The rod is 
connected to the outer casing. The motor casing is 
mounted to the housing in such a manner to allow the 
motor casing to rotate relative to the housing when the 
motor is started. In a third embodiment, the rod extends 
outwardly from the plate into the hollow interior of the 
?lter. The rod is coupled through an electromagnetic 
clutch to a drive shaft of a fan motor disposed within 
the housing. A mechanism intermittently activates the 
electromagnetic clutch after the fan motor has been 
shut off. The rod is thereby intermittently connected to 
the drive shaft and the winding down momentum of the 
fan motor rotates the drive shaft for a short period of 
time. 

Various advantages and features of novelty which 
characterize the invention are pointed out with particu 
larity in the claims annexed hereto and forming a part 
hereof. However, for a better understanding of the 
invention, its advantages, and objects obtained by its 
use, reference should be had to the drawings which 
form a further part hereof, and to the accompanying 
descriptive matter, in which there is illustrated and 
described a preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a ?rst embodi 
ment of an appartus in accordance with the present 
invention. 
FIG. 2 is a side elevational view illustrating a ?rst 

side of the apparatus shown in FIG. 1. 
FIG. 3 is a side elevational view illustrating the other 

side of the apparatus shown in FIG. 1. 
FIG. 4 is a view taken along lines 4-4 of FIG. 2. 
FIG. 5 is a view taken along lines 5-5 of FIG. 4 

illustrating a first embodiment of a camming mechanism 
of a neutral position. 
FIG. 6 is a view taken along lines 5-5 of FIG. 4 

illustrating the ?rst embodiment of the camming mecha 
nism in other positions. 
FIG. 7 is a section view similar to FIG. 4 illstrating 

the rod rotating mechanism on an enlarged scale. 
FIG. 8 is a perspective view in an enlarged scale of a 

coupling mechanism for coupling the rotatable rod to 
the closure plate. 
FIG. 9 is a view similar to FIG. 5 illustrating a second 

embodiment of a camming mechanism in a neutral posi 
tion. 
FIG. 10 is a view similar to FIG. 6 illustrating the 

second embodiment of the camming mechanism in 
other positions. 
FIG. 11 is a partial elevational and partial sectional 

view illustrating the rod rotating mechanism utilized 
with the camming mechanism of FIGS. 9 and 10. 
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FIG. 12 is a top plan view, paritally broken away, of 
the embodiment of the invention illustrated in FIGS. 
1-11. 
FIG. 13 is an electrical diagram illustrating a control 

mechanism for the embodiment of the invention illus 
trated in FIGS. 1-11. 

FIG. 14 is a partial elevational and partial sectional 
view illustrating a second embodiment of apparatus 
according to the present invention. 
FIG. 15 is a sectional view illustrating a clamp uti 

lized with the second embodiment. 
FIG. 16 is an elevational view, partially broken away, 

of a slip connector utilized with the second embodiment 
of the invention. 
FIG. 17 is a view taken along lines 17-17 of FIG. 14. 
FIG. 18 is a view taken along lines 18-18 of FIG. 14. 
FIG. 19 is a view taken along lines 19-19 of FIG. 14. 
FIG. 20 is a fragmentary partial elevations] and par 

tial sectional view of a third embodiment of apparatus 
according to the present invention. 
FIG. 21 is a view taken along lines 2I—2I of FIG. 20. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the drawings in detail, wherein like nu 
merals indicate like elements, there is shown an appara 
tus in accordance with the present invention designated 
generally at 10. Apparatus 10 has a housing 12 which 
includes a central section 14, a removable top section 
16, a removable bottom tray 18, and a base 19. The top 
section 16 is removable secured to the central section 14 
by a plurality of snap-type clamps 20. the bottom tray 
section 18 is in the form of a tray or drawer which is 
slidably received upon the base 19 within the housing 
I2.'I'het.raysection18isremovablefromthehousing 
l2throughahole2linthehousing 12.Acover23is 
receivedarotmdoneeudofthetraysectionl8andthe 
hole 21. The cover 23 is removably attached to the 
housingby clamps22. AspringwireZSisattachedtoan 
end of the tray section 18 and contacts an inner surface 
of the cover 23. The cover 23 depresses the spring wire 
25 thereby holding the tray section 18 securely in the 
housing 12. The central section 14 is formed of a solid 
frontwall24,asolidbackwall26,asolid?rstsidewall 
28,andasecondsidewall38.Thesidewall3llhasanair 
inlet aperture 32 extending through it and an air outlet 
door 34 pivotably attached to it by a hinge 36. A con 
duit35isattachedinfluid communicationtotheair 
inletaperture32toformanairinletconduittothe 
apparatus III. A plurality of louvers or slots 38 are cut 
through the door 34 to provide outlet apertures for the 
air passing out of the apparatus 10. The door may be 
secured shut by any conventional clip or look 40. 
Theinteriorofthehousingisdividedintothree 

chambers: a ?ltering chamber 42, an air inlet chamber 
44, and an air outlet chamber 46. The ?ltering chamber 
42 is disposed about a ?ltering means designated gener 
allyas48. Theairinletchamber44isdisposedadjacent 
theairinletaperture32andservesasaninitialairinlet 
and separation chamber. The air outlet chamber 46 is 
disposed about a fan mechanism 50. The fan mechanism 
50movesairintotheairinlet chamber“, the?ltering 
chamber 42, then to air outlet chamber 46, and out the 
slots 38. 
'I'heairinletchamber?isboundedontwosidesby 

thefrontandbackwalls24,26,onanothersidebya 
portionofthesidewall?onthetopbyasolid parti 
tion 52, on the bottom by a portion of a bottom wall 54 
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of the tray section 18, and on the last side by a perforate 
partition 56 and a solid or imperforate dividing wall 58 
of the tray section 18. The perforate partition 56 has a 
plurality of relatively large apertures 60 through it. The 
perforate partition 56 serves as an initial ?ltering or 
screening mechanism to ?lter out large particulate ma 
terial from the air passing through the air inlet chamber 
44 to the ?ltering chamber 42. ‘ 
The ?ltering means 48 includes a ?lter 62. The ?lter 

62 is formed of a porous media which is preferably 
pleated. The pleated porous media is preferably made of 
a paper-like material from ?bers of a cellulose or inor 
ganic material. The ?lter 62 has a hollow interior 65, an 
open top end 66 and an open bottom end 68. A longitu 
dinal axis of the filter, indicated as arrows 70, extends 
between the open ends 66, 68. Pleats 63 of the porous 
media are seen in FIG. 4. The pleats 63 run generally 
parallel to the longitudinal axis of the ?lter 62. The open 
end 66 has a larger diameter or transverse dimension 
than the open end 68. The open top end 66 is removably 
secured relative to the housing 12. A closure plate 72 is 
secured to the open bottom end 68 and forms a means 
for sealing or closing the end 68. An annular cover 74 is 
attached to the uppermost edge or rim of the ?lter 62. 
The annular cover 74 includes an inner angled edge 76 
which extends into the hollow interior 65 of the ?lter 
62. An outer angled edge 78 extends around the outer 
circumference of the annular cover 74. A gasket 80 is 
secured within the angled corner formed by the outer 
angled edge 78 and extends around the entire circumfer 
ence of the annular cover 74. 
An upper partition or dividing plate 82 is secured to 

theupperedgesofthewalls24,26,28and30ofthe 
central section 14. A ?rst hole 84 extends through the 
upper partition 82 and is aligned with the ?ltering 
chamber 42. A second hole 86 extends through the 
upper partition 82 and is aligned with the air outlet 
chamber 46. The ?lter 62 extends downwardly from the 
?rst hole 84 into the ?ltering chamber 42 and the hol 
low interior 65 is in direct fluid communication with the 
hole 86. 
A plurality of support arms 88 are secured to the 

partition 82. The arms 88 are disposed above the annu 
larcover74tohold the ?lter62inplace withinthe?rst 
hole 84. A plurality of bolts 90 are welded to the upper 
partition 82 and extend upwardly therefrom. A square 
nut 94 screws down upon each of the bolts 98. At least 
one of the square nuts 94, as shown in FIG. 12, is at 
tachedtothepartition?inaposition such thatacorner 
95 of the last-mentioned square nut 94 extends inwardly 
of the outer perimeter of the annulm‘ cover 74. The 
annular cover 74has a notch to receive the corner 95 of 
thesquarenut94forthepurposeofaligningthe ?lter62 
in the hole 84. Each bolt 90 basses through a hole in one 
of the support arms 88. Wing nuts 92 screw onto the 
bolts M to secure the support arms in position. The 
gmketmissizedsothatwhenthewingnutsnsecure 
thesupportarms88inpositiomthegasket88iscom 
pressed upon the upper partition 82 to provide an air 
tight seal between the upper end of the ?lter 62 and the 
partition 82. 
The fan mechanism 50 extends downwardly from and 

‘m in ?uid communication with the second hole 86. The 
fan mechanism 50 includes a fan or blower motor 96 
which drives a fan wheel 98 via a drive shaft 99. A fan 
scroll or encasement 1M surrounds the fan wheel 98. 
An outlet port 102 is formed in the fan scroll Ill). When 
the motor 96 rotates the fan wheel 98, the rotating fan 
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wheel 98 draws air in through the hole 86 and forces the 
air out of the outlet port 102 into the air outlet chamber 
46. The motor 96 is secured to the bottom of the fan 
scroll 100 by fasteners 104. The entire fan mechanism 50 
is secured in place by attaching the uppermost edge of 
the fan scroll 100 to the lower surface of the upper 
partition 82 by any type of conventional fastener such as 
screws or bolts 106. So that the air flow out of the fan 
scroll 100 is constrained to move through the outlet 
port 102, a gasket 108 is interposed between the upper 
surface of the fan scroll 100 and the lower surface of the 
upper partition 82. A curved baffle 103 is attached to 
the partition 82 and is disposed adjacent the outlet port 
102. The baffle 103 aids in creating an air flow about the 
motor 96, as indicated by arrows 105. A conventional 
electric motor may be utilized as the fan or blower 
motor 96 so long as the motor has a sufficient power to 
drive the fan wheel at a speed which will draw air 
completely through the apparatus 10. A i horsepower 
electric motor which rotates at 3,450 rpm. has been 
found suitable. 
A means for removing particulate material collected 

upon the outer surface of the ?lter 62, designated gener 
ally as 110, is coupled to the filter 62. The means 110 
includes a rotatable torque rod 112. The rod 112 extends 
along the axis 70 and is drivingly coupled to the closure 
plate 72 by a coupling means 114. The coupling means 
114 is formed of a hollow rectangular-shaped receiving 
box 116 and a mating rectangular-shaped block or 
tongue 118. The receiving box 116 is ?xedly secured to 
a circular plate 117. The circular plate 117 is attached to 
the closure plate 72 within the hollow interior 65 by 
means of nuts 119 and bolts 121. The block 118 is ?xedly 
secured to the lower end of the torque rod 112. The box 
116 and block 118 are shaped so that the block 118 
slidingly ?ts within the box 116. Also, the combined 
length of the rod 112 and the block 118 is such that in 
the neutral position of the ?lter 62 (wherein the filter 62 
is not twisted), a space exists between the lowermost 
end of the block 118 and the bottom of the box 116. The 
box 116 and the closure plate 72 are thus capable of 
moving upwardly with respect to the torque rod 112. 
Since the box 116 and the block 118 have ?at mating 
surfaces, any rotation of the rod 112 is transmitted to the 
closure plate 72. 
A means for rotating the torque rod 112, designated 

generally as 122, is drivingly attached to the upper end 
of the torque rod 112. Details of a first embodiment of 
the rod rotating means 122 are best seen in FIGS. 5, 6 
and 7. A mounting plate 124 supports the rotating 
means 122 in position. The mounting plate 124 is ?xedly 
secured to the support arms 88 by bolts 126 and lock 
washers 128. A drive motor 130 is supported below the 
mounting plate 124 and is attached thereto by screws 
132, lock washers 134 and nuts 136. Only one complete 
set of screws 132, washers 134 and nuts 136 is shown in 
FIG. 7, however, a plurality of such sets are utilized to 
secure the drive motor 130 to the mounting plate 124. A 
motor cover 138 surrounds the drive motor 130. 
A drive shaft 140 extends upwardly from the drive 

motor 130 through a hole in the mounting plate 124. 
The drive shaft 140 is rotatably driven by the motor 
130. A camming means, designated generally as 142, 
converts continuous rotation in one direction of the 
drive shaft 140 to intermittent rotation of the torque rod 
112 in a manner described hereinafter. The camming 
means 142 includes a slotted crank or cam plate 144 
?xedly secured to the drive shaft 140. So that the posi 
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6 
tion of the cam plate 144 may be adjusted upon the 
drive shaft 140, a set screw 146 is utilized to secure the 
cam plate 144 in position relative to the drive shaft 140. 
A cam follower 148 is drivingly coupled to the cam 

plate 144. The cam follower 148 includes a cam linkage 
arm 156 and a torque arm 160. A cam bearing 150 is 
rotatably carried at one end 155 of the linkage arm 156 
and is slidingly received within a slot 152 of the cam 
plate 144. The cam bearing 150 is rotatably carried on a 
pin 154. The pin 154 is attached at the end 155 of the 
cam linkage arm 156 by means of a fastener 164. The 
fastener 164 secures the pin 154 and the cam bearing 150 
to the linkage arm 156 in such a manner that the cam 
bearing 150 is freely rotatable with respect to the link 
age 156. The other end 158 of the linkage arm 156 is 
coupled to the torque arm 160 by a shoulder bolt 162. 
The shoulder bolt 162 secures the linkage arm 156 and 
the torque arm 160 in such a manner that the linkage 
arm 156 is free to pivot with respect to the torque arm 
160. 
The torque arm 160 is ?xedly secured to a top end 168 

of the torque rod 112. The torque rod 112 is held in 
position by a bearing 170. The bearing 170 holds the 
torque rod 112 in a ?xed horizontal and vertical position 
while permitting the rod 112 to rotate about its longitu 
dinal axis. Since the torque arm 160 is ?xedly secured to 
the top end 168 of the torque rod 112, any pivotal mo 
tion of the torque arm 160 is transmitted as rotary mo 
tion to the torque rod 112. 
FIG. 5 illustrates the position of the cam plate 144 

and the cam follower 148 in the neutral position of the 
?lter 62 wherein the ?lter 62 is resting in a natural un 
twisted state. In this neutral position, the cam bearing 
150 is disposed generally within the center of the slot 
152. In order to twist the ?lter 62, the drive shaft 140 is 
driven in a clockwise direction as viewed in FIGS. 5 
and 6. The cam plate 144 is thus also rotated in a clock 
wise direction. The rod 112 is shown in a neutral posi 
tion in FIGS. 5 and 9. The rod 112 is biased to the 
neutral position by the natural tendency of the ?lter 62 
to remain in an untwisted condition. The drive shaft 140 
and the rod 112 are so disposed that the camming means 
142 causes the rod 112 to rotate through discrete angu 
lar rotations of less than 90° in opposite directions. The 
camming means 142 also permits the natural tendency 
of the ?lter 62 to return to the neutral position to snap 
the ?lter 62 back to the neutral position between the 
rotation of the rod 112 in the opposite directions. 
The cam plate 144 rotates in a clockwise direction, as 

seen in FIG. 5. The linkage arm 156 and the torque arm 
160 remain in the position shown in FIG. 5 until an end 
portion 172 of the cam plate 144 contacts the cam bear 
ing 150. Further rotation of the cam plate 144 moves the 
bearing 150 along with the rotating cam plate 144. The 
motion of the cam bearing 150 moves linkage arm 156 
and causes the torque arm 160 and torque rod 112 to 
rotate in a counterclockwise direction. The ?lter 62 is 
thereby twisted in a counterclockwise direction. The 
turning of the torque arm 160 in a counterclockwise 
direction continues until the linkage arm 156 reaches a 
central position shown in full line in FIG. 6. After this 
central position is reached, the bearing 150 is free to 
slide within the slot 152 ahead of the end portion 172. 
The motion of the bearing 150 ahead of the end portion 
172 is caused by the natural biasing of the ?lter 62 to 
return to its neutral position. The return of the ?lter 62 
to the neutral position occurs in a quick snap-type ac 
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tion which aids in the release of the particulate material 
from the outer surface of the ?lter 62. 
The snapping of the ?lter 62 and the rod 112 to the 

neutral position returns the torque arm 160 to a position 
wherein the bearing 150 is again out of contact with the 
end portion 172. As the cam plate 144 continues to 
rotate, the end portion 172 again contacts the bearing 
150 and the torque arm 160 is pushed in a clockwise 
direction. The end portion 172 continues to contact the 
bearing 150 and move the torque arm 160 in a clockwise 
direction to a second centering position shown in phan 
tom line in FIG. 6. Beyond the second centering posi 
tion, the follower 150 is free to slide within the slot 152 
to return to the natural position shown in FIG. 5. Again 
the natural bias of the ?lter 62 causes the ?lter 62 and 
the rod 112 to snap back to the neutral position. By 
continuing to rotate the cam plate 144, the twisting and 
snapping operation of the ?lter 62 can be repeated. As 
will be explained hereinafter, a mechanism is provided 
for automatically causing a selected number of rotations 
of the drive shaft 140 to occur. 
FIG. 13 illustrates a circuit diagram of a control cir 

cuit 350 which is preferably used to control the opera 
tion of the apparatus 10. The circuit 350 is utilized to 
control the operation of the fan motor 96 and the drive 
motor 130. The control circuit 350 includes a micro 
switch 352 which is supported on mounting plate 124. 
The microswitch 352 includes a contact arm 354. The 
contact arm 354 is shown in FIG. 13 in a ?rst position 
by dashed lines and in a second position by a solid line. 
The position of the contact arm 354 is controlled by an 
actuating lever 356 which is shown in FIGS. 5 and 6. A 
timing gear 358 is supported for rotary motion about a 
pin 360 on the mounting plate 124. The timing gear 358 
engages and is driven by a drive gear 362. The drive 
gear 362 is ?xedly secured to the drive shaft 140 for 
rotation therewith. The timing gear 358 is in a three-to 
one gear ratio to the drive gear 362. Thus, for one rota 
tion of the timing gear 358. The drive gear 362 rotates 
three times. Other gear ratios may be chosen dependent 
upon the number of rotations of the drive shaft 140 that 
is desired. 
A cam pin 364 is attached to the timing gear 358 

adjacent the perimeter of the timing gear 358. The cam 
pin 364 is positioned so that it contacts the actuating 
lever 356 at a certain rotative position of the timing gear 
358. The rotative position of the timing gear 358 thus 
controls the position of the actuating lever 356 and, 
hence, the position of the contact arm 354. When both 
the fan motor 96 and the drive motor 130 are shut off, 
the cam pin 364 is in the position shown in FIG. 5 
wherein the actuator lever 356 is contacted and de 
pressed. In this position, the contact arm 354 is in the 
dashed-line ?rst position. 
The electrical circuit 350 also includes a plug or re 

ceptacle 366 which is connected to a source of AC 
current. A connector 368 is wired to a machine or appa 
ratus, such as a grinding or sanding machine, with 
which the apparatus 10 is to be used. The connector 368 
receives an electrical signal from the machine with 
which the apparatus 10 is used to initiate the operation 
of the fan motor 96 whenever the grinding machine or 
the like is activated. The plug 366 has a ground contact 
370 and the connector 368 has a ground contact 372. A 
ground wire 374 connects the ground contact 370 with 
a ground wire 376 of the motor 96 through a terminal 
378. A ground wire 380 connects the ground contact 
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372 to the ground wire 376 also through the terminal 
378. 
The circuit 350 also includes a relay means 380. The 

relay 380 includes a coil 382 and a contact arm 384. 
When no current is ?owing through the coil 382, the 
contact arm 384 is biased to a ?rst position shown in full 
line in FIG. 13. The contact arm 384 is in the ?rst posi 
tion when both motors 96 and 130 are off. When current 
is applied through coil 382, the contact arm 384 is pulled 
to a second position shown in dotted lines. 

Current is supplied to the coil 382 when signal cur 
rent is received from the machine with which the appa 
ratus 10 is utilized. The signal current passes from 
contact 386 of the connector 386 through a conductor 
line 388, through the coil 382, and back to a contact 390 
of the connector 368 through a conductor line 392. 
A ?rst or hot contact 394 of the plug 366 is connected 

to a common contact 396 of the contact arm 384 via a 
conductor line 398. A second or neutral contact 400 of 
the plug 366 is connected to a contact 402 of the fan 
motor 96 via a conductor line 404, the terminal 378, and 
a conductor line 406. The second contact 400 is also 
connected to a contact 408 on one side of the motor 130 
via the line 404, the terminal 378 and a conductor line 
410. 
A ?rst contact 412 of the relay means 380 is con 

nected to a ?rst contact 414 of the microswitch 352 via 
a conductor line 416, a delay means 418, and a conduc 
tor line 420. The delay means 418 delays passing current 
from line 416 to line 420 for a speci?ed period of time, 
such as ten seconds. Delay means 418 is a conventional 
electronic component and hence is only shown in block 
form. A delay mechanism produced by the Artisan 
Corporation has been found suitable. 
A second contact 422 of the relay means 380 is con 

nected to a contact 424 of the motor 96 through a con 
ductor line 426. The open contact 422 is also connected 
to a second contact 428 of the microswitch 352 via the 
line 426, the terminal 378 and a conductor line 430. A 
protective fuse 432 is interposed between a common 
contact 434 of the microswitch 352 and one side of the 
motor 130. 
The circuit 350 operates in the following manner to 

control the operation of the apparatus 10. As was men 
tioned above, when both the motor 96 and the motor 
130 are off, the contact arm 384 of the relay 380 is in the 
?rst position in contact with the contact 412 and the 
contact am 354 of the microswitch 352 is in its ?rst 
position in contact with the contact 428. In this manner, 
an open circuit is presented to both motors 96 and 130, 
since the contact 422 is out of contact with the arm 384. 
When a signal is received from the machine with which 
the apparatus 10 is utilized, relay coil 382 is energized 
by current ?owing in the circuit which includes lines 
388 and 392. When coil 382 is energized, arm 384 is 
moved to the second position in contact with the 
contact 422. Current is thereby applied to the fan motor 
96 when the circuit is completed through the lines 398, 
426, 406, and 404. Current is also supplied to the motor 
130 via a closed circuit through lines 398, 426, 430, 410 
and 404. 
As current is supplied to the motor 130, the drive 

shaft 140 is rotated. The timing gear 358 is thereby 
rotated by the drive gear 362. When the relay 380 is 
initially activated, the cam pin 364 is in the position 
shown in FIG. 5. In this position, the contact arm 354 is 
held in the ?rst position. After the timing gear 358 has 
rotated approximately 15°, the cam pin 364 loses 
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contact with the actuator lever 356. The actuator lever 
356 thereby moves and allows the contact arm 354 to 
move to the second position in contact with contact 
sis. The contact arm 354 is biased to the second posi 
tion. The circuit to the motor 130 is thereby opened 
.vll'lCP in the second position of the microswitch 352 
win-rent must be supplied through lines 416, Y420 and the 
‘tel-1y 418. The motor 130 thereby stop after approxi 
mately a 15° rotation of the timing gear 358, however, 
the fan motor 96 continues to run as long as current is 
supplied to the coil 382. 

After the grinding or like operation of the machine 
with which the apparatus 10 is being used is completed, 
the signal to the connector 368 is shut off and current 
stops ?owing through the coil 382. The contact arm 384 
thereby moves back to its ?rst position in contact with 

‘ "ontact 412. Current is thereby again supplied to the 
t1‘ via a closed circuit through lines 398, 416, 

ay mechanism M8, lines 420, 41!], and 404. An ap 
= ‘ vdiIllai? ten-second deiay is utilized through the delay 
. chanisnt 418 to allow the fan 98 which is driven by 
an motor 96 to wind down and stop. The motor 130 

s rotates the drive shaft 140 and the timing gear 358 
is rotated by the drive gear 362. During the rotation of 
he shaft 140, the twisting of the ?lter 62 occurs. The 

-.il.itll01't of the timing gear 358 continues until the cam 
in 3611. again contacts the actuator lever 356. When the 

.‘ pin 36% contacts the actuator lever 356, the contact 
it in 356 is moved to its ?rst position in contact with 

., Jilt?Ci 428. The circuit to the motor 130 is thereby 

.rgain opened since the contact arm 384 is in the ?rst 
,usition. The two Contact arms 354, 384 are now in 
wosition to again initiate cycling of the apparatus 10 
when the coil 382 is activated. 
The preferred mode of operation of the apparatus 10 
through use of the circuit 350. However, the appara 

tus it’! may also be operated directly through an on-off 
swatch. 

FIGS. 9, 10 and 11 illustrates a second embodiment of 
tin; eamming means 142. The second embodiment of the 

iming means 142 is designated generally as 142'. 
Elements of the camming means 142’ which are com~ 
trim; to the eamrning means 142 will be indicated by like 
primed numerals. 

the carnming means 142' is driven by drive shart 140' 
mi 3 driveniotor 130’. A cam plate 174 is ?xedly secured 
Li the drive shaft 140’. The drive motor 130’ rotates the 
drive shaft E40’ and the cam plate 174 in a clockwise 

ion as shown in FIGS. 9 and 10. A cam follower 
engages. the cam plate 174 to drivingly couple the 
plate 174 to the torque rod 11.2’. The cam follower 

.- inciudes a torque arm 178 ?xedly secured at one of 
its ends to the top end 162' of the torque rod 112'. The 
H. it end of the torque arm 178 rotatably carries a cam 

int; 138. The bearing 1.80 is rotatabiy secured to the 
{LIE arm 173 by a fastening pin 182. 
“the cam plate 174 has a ?rst curved section 184 and 

a second curved section 186. The neutral position of the 
owl 1'12’ is shown in FIG‘. 9. A ?lter (not shown) similar 

filter is coupled to rod 112' and also assumes the 
rat position. As the cam plate 174 rotates in the 
kwise direction, the ?rst section 184 contacts the 

attiiig 58th to turn the torque arm‘ 178 and the torque 
, d SE2.’ in a clockwise direction. The end point of the 

. .itsa-ise motion of the torque arm 178 is shown in full 
in FIG. 10 As the cam plate 174 continues to roe 
the ?rst section 184 loses contact with the bearing 
The natural bias of the ?lter thereafter causes. the 
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filter and the rod 112' to snap back to the neutral posi 
tion. The return movement of the torque arm 178 is 
illustrated as arrow 181 in FIG. 10. As the cam plate 174 
continues its clockwise rotation, the bearing 180 loses 
contact with the second section 186. The natural bias of 
the ?lter again causes the ?lter and the rod 112’ to snap 
back to the neutral position. The second return move 
ment of the torque arm 178 is illustrated as arrow 183 in 
FIG. 10. A similar mechanism as is utilized with the 
camming means 142 may be utilized with the camming 
means 142' to cause the drive shaft 140' to rotate a speci 
?ed number of times. The total are through which the 
rod 112' rotates is illustrated by arrows 179 in FIG. 9. 
As seen in FIG. 10, the total are is divided into arcs 
(illustrated by arrows 185, 187) of approximately one 
half the total are. 
The following is a brief overall summary of the oper 

ation of the particulate material removing means 110. 
As mentioned above, particulate material is carried by 
the air into the ?ltering chamber 42 and collects upon 
the outer surface of the ?lter 62. After the apparatus 10 
has operated for a certain amount of time, an amount of 
particulate material collects upon the outer surface of 
the ?lter 62. As the amount of particulate material col 
lected on the outer surface of the ?lter 62 increases, the 
particulate material begins to block the ?lter 62 and 
decrease the efficiency of the apparatus 10. Hence, 
periodic cleaning of the ?lter 62 is necessary. The par 
ticulate material removing means 110 is utilized for this 
purpose. The rotating means 122 and the camming 
means 142 intermittently rotate the rod 112, the closure 
plate 72 coupled thereto, and the longitudinal end of the 
?lter 62 which is attached to the closure plate 72 
through angular displacements of less than 90° in oppo 
site rotative directions. The rotation of the bottom end 
68 of the ?lter 62 results in the twisting of ?lter 62. As 
the ?lter 62 twists, its overall length shortens, the space 
between the bottom of the block 118 and the bottom of 
the box 116 permits this contraction. The twisting of the 
?lter 62 releases the particulate material collected on 
the outer surface of the ?lter 62. The parts associated 
with the camming means 142' are rotated in a manner 
similar to that of camming means 142. The released 
particulate material thereafter falls into the tray 18. A 
downwardly sloped ?ange 131 is attached to the inner 
walls of the central section 14 and extends around the 
entire inner periphery. The ?ange 131 directs the re 
leased particulate material into the tray section 18. 
A second embodiment of the apparatus 10 is shown in 

FIGS. 14-19 and is designated generally as 10A. The 
parts of apparatus 10A which correspond to similar 
parts of apparatus 10 will be indicated with like numer 
als followed by the letter A. 
The apparatus 10A. includes a housing 12A divided 

into a central section 14A, a removable top section 16A, 
and a removable bottom tray section 18A. An air inlet 
aperture 32A is formed in the central section 14A and 
communicates with an air inlet chamber 44A. The air 
inlet chamber 44A is bounded by walls of the central 
section 14A, a solid partition 188 and a perforate parti 
tion 196. The perforate partition 190 serves as an initial 
screening element to separate large particulate material 
from the air which is passing through the apparatus 
10A. A ?ltering chamber 42A is formed about the ?lter 
62A downstream of the chamber 44A. The ?lter 62A 
serves to ?lter ?ne particulate material from the air 
passing through the apparatus 10A. The air passing 
through the apparatus 10A passes from the chamber 
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42A to the hollow interior 65A of the ?lter 62A. There 
after the air is drawn to a clean air chamber 46A which 
surrounds a fan wheel 98A. The fan wheel 98A draws 
the air through the inlet aperture 32A and through the 
apparatus 10A to an outlet aperture (not shown). 

In the apparatus 10A a separate motor is not utilized 
to twist the ?lter 62A. The fan or blower motor 96A 
forms a portion of the means to twist the ?lter 62A. The 
fan motor 96A includes a casing 192 which surrounds 
the internal components of the motor 96A. The casing 
192 is disposed at least partially within the hollow inte 
rior 65A. The casing 192 has a generally cylindrical 
con?guration with a closed bottom end 194 and an 
upper mounting end 196. A longitudinal axis of the 
casing 192 extends between the ends 194, 196 and is 
substantially coextensive with the axis of the ?lter 62A, 
illustrated as arrows 70A. The mounting end 196 is 
coupled to a lazy susan-type bearing, designated gener 
ally as 198. The lazy susan-type bearing 198 is ?xedly 
secured to a bottom surface of the fan scroll or encase 
ment 100A. The encasement 1MA is ?xedly secured to 
the interior of the removable top section 16A by beams 
200. 
As best seen in FIG. 19, the lazy susan bearing 198 

includes an outer ring 202 and an inner ring 204. An 
annular disc 205 is attached to and extends radially 
inward from the inner ring 204. The outer ring 202 is 
?xedly secured to the bottom of the fan scroll 100A by 
a plurality of bolts N6 and nuts 20s. The annular disc 
205 is ?xedly secured to the upper end 196 of the motor 
casing 192 by a plurality of fasteners 210. A tubular race 
212 is formed between the inner circular surfaces of the 
rings 202, 204. A plurality of ball bearings 214 are re 
ceived within the beating race 212. In this manner, the 
inner ring 204 and the motor casing 192 attached 
thereto can rotate with respect to the fan scroll ltIlA. 
A biasing spring 216 is carried about the rings 20:, 

134. One end 218 ofthe spring 216 is ?xedly secured to 
the outer ring 202. The other end 220 of the spring 216 
passesthroughaslot222intheouterring202andis 
?xedly secured to the inner ring 204. The spring 216 
biases the motor casing 192 to a neutral position with 
respect to the housing 12A. The biasing spring 216 may 
beeliminatedand the natural tendencyofthe?lter62A 
toremaininanuntwistedconditioncanbeusedtobias 
the motor casing 192 to the netural position. A plurality 
ofholes 224 are formed in the annular disc 205 to pro 
vide ventilation for the motor 96a. 
Sothatreadyaccessmaybegainedtotheinteriorof 

the housing 12A and the motor 96A, the top section 
16Aisattachedtothecentralsection14Abymeansof 
a hinge 226. A handle 22'! is attached to the outer sur 
face of the top section 16A to aid in pivoting the top 
section 16A about the hinge 226. The ?lter 62A is re 
movably held within the housing 12A by means of a 
removable partition 228. The ?lter 62A extends down 
wardly from a hole formed in the removable partition 
228 and has its upper end secured to the lower surface 
of the partition 228. As best seen in FIG. 15, a down 
wardly sloped ?ange 230 extends around the entire 
perimeter of the removable partition 228. A clip or 
gasket 232, which is U-shaped in cross section, is se 
cured to the end of the ?ange 230 around the entire 
perimeter of the partition 228. A lower leg 234 of the 
gasket 232 rests upon a downwardly sloped support 
flange 236 which extends around the entire upper edge 
of the central section 14A. A downwardly sloped pres 
sure ?ange 238 which forms a lower rim of the top 
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section 16A contacts and presses against an upper leg 
240 of the gasket 232. A clip means 242 is attached to 
the central section 14A. The clip means 242 forces the 
pressure ?ange 238 against the upper leg 240 so that the 
gasket 232 forms an airtight seal between the central 
section 14A and the top section 16A. The clip means 
242 includes a clip arm 244 and an actuation lever 246. 
The actuation lever 246 forces the clip am 244 into and 
out of engagement with the pressure ?ange 238. 
A slip connector 248 connects the torque rod 112A to 

the lower end 194 of the motor housing 192. The slip 
connector 248 transmits any rotary motion of the hous 
ing 192 to the torque rod 112A while permitting the 
torque rod 112A to move along its longitudinal axis 
toward and away from the motor casing 192. The slip 
connector 248 includes a clevis 250 ?xedly secured to 
the upper end of the torque rod 112A. A pair of oppos 
ing ?at walls 252 form interior surfaces of the clevis 
250. A coupling member 254 is removably secured to 
the bottom end 194. A knob 256 extends downwardly 
from the bottom end 194. The coupling member 254 is 
received about the knob 256 and is ?xed in position by 
means of a set screw 25! which screws into a tapped 
hole 260 through the coupling member 254. A tongue 
262 extends downwardly from the coupling member 
254andhasopposing ?atsurfaces264which matewith 
the ?at surface 252 of the clevis 250. The mating ?at 
surfaces 252, 264 transmit the rotary motion of the cas 
ing 192 to the torque rod 112A. Also, since the clevis 
250hasanopentop,thetongue262canbewithdrawn 
from the clevis 250. Access to the interior of the appara 
tus 10A can thus be attained by releasing clip means 242 
and pivoting the top section 16A about the hinge 226. 
ThelowerendofthetorquerodllZAis?xedly 

secured to the closure plate 72A by means ofa wing nut 
266andawasher263.Thetorquerod112Aissecured 
to the closure plate 72A in such a manner that the rotary 
motion of the torque rod 112A is transmitted to the 
closure plate 72A and, hence, to the ?lter 62A. The 
lengthofthetorquerod 112Aandthedisposition ofthe 
clevis250andthetongue262areselectedsothatagap 
existsbetweenthebottomoftheclevismandthe 
bottomofthetongue262whenthe?lter62Aisinits 
neutral position. As with the coupling means 114 this 
gap permits the plate 72A to move upward when the 
?lter 62A twists. 
The particulate material removing means 110A oper 

ates in the following manner. An on-off switch 300 
controls the fan motor 96A through a terminal 302 and 
conductive wires 304. When the fan motor 96A is ini 
tiallyturnedomructiontorquecauaesthemotorhous 
ing192torotatewithinthelazysusanbearing19l 
against the bias ofthe spring 216 or the natural bias of 
the?lter62A.Therotationofthemotorcasing192is 
transmitted to the closure plate 72A and the ?lter 62A 
viatheslipconnector248andthetorquerod112A. 
After the motor 96A reaches a steady speed, the initial 
reaction torque is no longer present and the spring 216 
or the natural bias of the ?lter 62A rotates the motor 
housing 192 substantially back to its neutral position. 
The rotation of the motor housing 192 to and from its 
neutral position generally occurs in a quick snap-type 
mannersothatthe?lter62Atwistsinaquicksnap-type 
action which releases the particulate material collected 
on its outer surface. Greater snap-type action is attained 
when the spring 216 is not used. If a series of twists is 
desired, a jog-type switch could be used as the on-off 
switch. The jog-type switch would send a series of 
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on-off pulses to the motor 96A prior to turning the 
motor 96A on to a steady state basis. This would cause 
a series ‘of reaction torque actions to take place. 
A third embodiment of apparatus 10, designated gen 

erally as apparatus 10B, is illustrated in FIGS. 20 and 
21. The apparatus 10B is similar to the apparatus 10A 
except that the motor casing 192B is ?xed relative to the 
housing 128 and that the particulate material removing 
means 1108 is comprised of an electromagnetic clutch 
means 270 which intermittently couples a second drive 
shaft 272 of the fan motor 96B to the torque rod 1125. 
A ?rst drive shaft (not shown) rotates the fan wheel 
988. The second drive shaft 272 extends downwardly 
from the fan motor 988 and is in axial alignment with 
the torque rod 112B. 
The electromagnetic clutch means 270 includes an 

upper clutch plate 274 which is made of a ferromagnetic 
material. The upper clutch plate 274 is removably se 
cured to the second drive shaft 272 by a set screw 276. 
A lower clutch plate 278 is freely rotatable with respect 
to the second drive shaft 272. The lower clutch plate 
278 is rotatably supported on the lower end of the shaft 
272 by a bearing head 280. A clevis 282 which has ?at 
inner surfaces 284 is fixedly secured to the lower surface 
of the lower clutch plate 278. A tongue 286 is ?xedly 
secured to the upper end of the torque rod 112B and has 
a pair of opposing ?at surfaces 288 which mate with the 
?at surfaces 284. An electromagnetic coil 290 is ?xedly 
secured to the upper surface of the lower clutch plate 
278. Conductive wires 292 connect the coil 290 to a 
source of electrical current. When no current is sup 
plied to the coil 290, a slight gap exists between the 
upper surface of the coil 290 and the lower surface of 
the upper clutch plate 274. When current is supplied to 
the coil 220, the coil 290 is magnetically drawn toward 
the clutch plate 274 and becomes ?xed relative to the 
clutch plate 2'74. 
Apparatus 10B operates in the following manner. An 

on-off switch 3110B controls the fan motor 96B through 
a terminal 3028 and conductive wires 3048. As in the 
eariler embodiments, the rotation of the fan 98B draws 
the particulate material-laden air through the apparatus 
108 in such a manner that the ?ne particulate material is 
collected upon the outer surface of the ?lter 628. So 
that the particulate material collected upon the outer 
surface of the ?lter 62B may be removed at the end of 
an operating cycle of the apparatus 10B, a pulsing 
means (not shown) intermittently applies current to the 
coil 290 through the conductive wires 292. The pulsing 
means sends intermittent pulses of current to the coil 
290 when the motor 968 is shut off a?er a cycle of 
operation. After the motor 968 has been shut off, the 
inertia of the motor 968 continues to rotate the second 
drive shaft 272 and the fan 988. The intermittent actua 
tion of the coil 290 intermittently couples the driven 
shaft 272 to the torque rod 112B for a short period of 
time so that the ?lter 62B is twisted a slight amount 
without causing damage to the ?lter 62B itself. Damage 
to the filter 62B is also prevented because the clutch 
means 270 allows slippage between the upper clutch 
plate 274 and the coil 290 if too great a rotational force 
is exerted. When current is not supplied to the coil 290, 
the natural tendency of the ?lter 62B to untwist returns 
the ?lter 62B to a neutral position. Therea?er, the reac 
tivation of the coil 290 again causes the drive shaft 272 
to couple to the torque rod 112B. This operation contin 
ues for a short period of time until the fan motor 96B has 
completely wound down and stopped rotating. 
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Numerous characteristics and advantages of the in 

vention have been set forth in the foregoing description, 
together with details of the structure and function of the 
invention, and the novel features thereof are pointed out 
in the appended claims. The disclosure, however, is 
illustrative only, and changes may be made in detail, 
especially in matters of shape, size, and arrangement of 
parts, within the principle of the invention, to the full 
extent extended by the broad generally meaning of the 
terms in which the appended claims are expressed. 
What is claimed is: 
l. Self-cleaning apparatus for removing particulate 

material from air comprising: 
(a) a housing having an air inlet and an air outlet; 
(b) ?ltering means comprising a hollow frusto-conieal 

shaped ?lter; 
(c) said ?lter having an outer surface, an open into 

rior, opposite open ends with one of said ends hav 
ing a larger diameter than the other end, and a 
longitudinal axis extending between the ends; 

(d) said ?lter being formed of a pleated pourous me 
dia; 

(e) means for removably securing the end with the 
larger diameter within said housing; 

(t) a closure plate secured to and sealing the other 
end; 

(g) means de?ning a ?rst chamber around the outer 
surface of said ?lter, said ?rst chamber being in 
communication with said air inlet whereby air 
moving from said inlet to said outlet passes through 
said ?lter into the interior thereof and deposits 
particulate material on said outer surface of the 
?lter; 

(b) means for removing particulate material collected 
on the outer surface of said ?lter by twisting said 
?lter; 

(i) means for biasing said ?lter to a neutral position 
wherein said ?lter is in an untwisted condition; and 

(j) said removing means including a rotatable rod 
having a longitudinally extending axis, said rod 
extending from said plate in a direction generally 
transverse to a major face of said plate, means for 
drivingly coupling said rod to said plate, camming 
means engaging said rod for rotating said rod from 
said neutral position of said rod in a ?rst rotative 
direction through an angular displacement less 
than 90' and for rotating said rod from said neutral 
position in an opposite rotative direction through 
an angular displacement less than 90', said coupling 
means transferring the rotary motion of said rod to 
said plate while permitting said rod to move trans 
versely of said major face of the plate, and a drive 
motor for driving said camming means. 

2. An apparatus in accordance with claim 2 wherein 
said camming means includes a cam plate ?xedly se 
cured to a drive shah driven by said drive motor and a 
cam follower drivingly coupled to said rod, the longitu 
dinalaxisofsaidrodandsaiddrivesha?beingsodis 
posed that the cam plate cooperating with said cam 
follower rotates said rod in said ?rst and second rotative 
directions, said cam plate contacting said follower to 
turn said rod in the ?rst rotative direction and contact 
ing said follower to turn said rod in the second rotative 
direction, and said cam plate having space to permit 
said ?lter biasing means to return said filter and rod to 
said neutral position between the rotation in said ?rst 
rotative direction and the rotation in said second rota 
tive direction, and to permit said ?lter biasing means to 
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return said ?lter and rod to said netural position be 
tween the rotation in said second rotative direction and 
the rotation in said ?rst rotative direction. 

3. An apparatus in accordance with claim 2 including 
a timing gear rotatably supported in said housing, a 
drive gear ?xedly secured to said drive shaft for rota 
tion therewith, said timing gear being drivingly coupled 
to said drive gear, and control means coupled to said 
timing gear for stopping the drive motor after substan 
tially one rotation of said timing gear. 

4. An apparatus in accordance with claim 3 wherein 
said timing gear is in at least a three-to-one gear ratio to 
said drive gear whereby for one rotation of said timing 
gear said drive shaft will rotate at least three times. 

5. An apparatus in accordance with claim 1 wherein 
the interior of said housing is divided into a plurality of 
chambers, an air inlet chamber being in communication 
with said air inlet and being bounded by said housing, 
imperforate partitions and a perforate partition, said 
perforate partition providing communication between 
said air inlet chamber and said ?ltering chamber 
whereby coarse particulate material is separated from 
the air by said perforate partition and ?ner particulate 
material is separated from the air by said ?lter. 

6. An apparatus in accordance with claim 5 wherein 
said housing includes a removable tray disposed below 
and in communication with said ?ltering and air inlet 
chambers, said tray extending below substantially all of 
said ?ltering and air inlet chambers and including an 
imperforate dividing wall substantially coextensive 
with said perforate wall whereby said tray is divided 
into two discrete receiving receptacles with each recep 
tacle communicating with one of said chambers. 

7. An apparatus in accordance with claim 6 including 
an upper partition extending horizontally across an 
upper end of said ?ltering and air outlet chambers, said 
upper partition being supported by walls forming said 
housing and having a ?rst hole in communication with 
said ?ltering chamber and a second hole in communica 
tion with said air outlet chamber. 

8. An apparatus in accordance with claim 7 including 
a fan for drawing air through said housing and a drive 
motor for rotating said fan, said fan and drive motor 
being with said second hole and extending into said air 
outlet chamber, said ?lter being disposed in said ?rst 
hole and extending downwardly into said ?ltering 
chamber, said open interior being in direct communica 
tion with said ?rst hole, said air outlet chamber being 
disposed above said air inlet chamber and being sepa 
rated therefrom by one of the imperforate partitions 
de?ning said air inlet chamber, said air outlet chamber 
being disposed laterally of said ?ltering chamber and 
being separated therefrom by another imperforate parti 
tion, an air transfer conduit being formed between a top 
of said housing and said upper partition to provide a 
path for air passing from the interior of said ?lter to said 
air outlet chamber, said air outlet being formed through 
a wall of said housing. 

9. Self-cleaning apparatus for removing particulate 
material from air comprising: ' 

(a) a housing having an air inlet and an air outlet; 
(b) ?ltering means comprising a hollow generally 

tubular ?lter; 
(c) said filter having an outer surface, an open inte 

rior, opposite ?rst and second ends and a longitudi 
nal axis extending between the ends; 

(d) said ?lter being formed of a porous media; 
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(e) means for securing said ?rst end of said ?lter 

relative to said housing so that the longitudinal axis 
extends generaly vertically; 

(f) a closure plate connected to said second end of 
said ?lter for closing said second end of said ?lter, 
said ?rst end being open and in communication 
with said air outlet; 

(g) means de?ning a ?ltering chamber around the 
outer surface of said ?lter, said ?ltering chamber 
being in communication with said air inlet whereby 
air moving from said inlet to said outlet passes 
through said ?lter into the interior thereof and 
deposits particulate material on said outer surface 
of said filter; 

(h) means connected to said closure plate for twisting 
said ?lter about said axis to remove particulate 
material collected on the outer surface of said ?lter; 

(i) said twisting means including a rod having a longi 
tudinal axis, said rod being rotatable about its axis, 
said rod extending from said closure plate in a 
direction generally transverse to a major face of 
said closure plate, means for intermittently rotating 
said rod, means coupling said rod to said plate, said 
coupling means transferring the rotary motion of 
said rod to said plate while allowing one of said rod 
and said plate to move relative to the other of said 
rod and said plate in a direction transverse of the 
major face of said plate; 

(j) means for biasing said ?lter and said rod to a neu 
tral position wherein said ?lter is not twisted; and 

(k) said intermittent rod rotating means including a 
drive motor, a drive shaft rotated by said drive 
motor about its longitudinal axis, and camming 
means driven by said drive shaft for rotating said 
rod from said neutral position of said rod in a ?rst 
rotative direction through an angular displacement 
less than 90 degrees. 

10. An apparatus in accordance with claim 9 wherein 
said camming means includes a cam plate secured to 
said drive shaft for rotation therewith and a cam fol 
lower for drivingly coupling said rod to said cam plate, 
said drive shaft being driven in a single rotative direc 
tion, the longitudinal axis of said rod and said drive shaft 
being so disposed that the cam plate cooperating with 
said cam follower rotates said rod in said ?rst rotative 
direction and in a second opposite rotative direction, 
said cam plate contacting said follower to turn said rod 
in the ?rst rotative direction and contacting said fol 
lower to turn said rod in the second rotative direction. 

11. An apparatus in accordance with claim 10 
wherein said cam plate has space to permit said filter 
biasing means to return said ?lter and rod to said neutral 
position between the rotation in said ?rst rotative direc 
tion and the rotation in said second rotative direction, 
and to permit said ?lter biasing means to return said 
?lter and rod to said neutral position between the rota 
tion in said second rotative direction and the rotation in 
said ?rst rotative direction. 

12. An apparatus in accordance with claim 9 includ 
ing a blower fan motor supported in said housing, a 
blower fan drive shaft extending from and driven by 
said blower fan motor, and a blower fan drivingly cou 
pled to said blower fan drive shaft, whereby rotation of 
said blower fan moves air through said housing. 

13. An apparatus in accordance with claim 12 includ 
ing a control means connected to said drive motor for 
controlling the number of rotations of said drive shaft in 
a selected time period. 
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14. An apparatus. in" accordance with claim 13 
wherein said control means includes a timing gear sup 
ported for rotation adjacent said drive shaft, a drive 
gear ?xedly secured to the drive shaft of said drive 
motor for rotation therewith, said drive gear drivingly 
engaging said timing gear to rotate said timing gear 
when the drive shaft of said drive motor rotates, said 
timing gear and said drive gear being in a gear ratio 
such that for one rotation of said timing gear the drive 
shaft of said drive motor rotates a number of times, and 
circuit means coupled to said timing gear for starting 
and stopping the rotation of the drive shaft of said drive 
motor. 

15. An apparatus in accordance with claim 14 
wherein said circuit means includes a control circuit 
having a relay adapted to receive an electrical signal 
from an external source and connected to control said 
blower fan motor and a microswitch positioned for 
activation by said timing gear and operatively con 
nected to said relay and to said drive motor for control 
ling the operation thereof. 

16. An apparatus in accordance with claim 15 
wherein said relay includes a contact arm and an actuat 
ing coil, said contact arm having a common contact and 
a movable contact, said movable contact being movable 
between a ?rst and a second contact, said movable 
contact being biased to said ?rst contact and being 
moved to said second contact when current is applied to 
said coil, said microswitch including a second contact 
arm having a second common contact and a second 
movable contact, said second movable contact being 
movable between another ?rst contact and another 
second contact, said second contact arm being biased to 
said other ?rst contact and being moved to said other 
second contact by said timing gear, said ?rst common 
contact being connected to a ?rst side of a source of 
electrical current, said second common contact being 
connected to one side of said drive motor and the other 
side of said drive motor being connected to a second 
side of said source of electrical current, said second side 
of said source of electrical current also being connected 
to a ?rst side of said blower fan motor, said ?rst contact 
being connected to the other ?rst contact through a 
time delay means, said second contact being connected 
to a second side of said blower fan motor and to the 
other second contact whereby said blower fan motor is. 
driven only when current is applied to said coil and said 
drive motor is driven when said ?rst movable contact is 
connected to said second contact and said second mov 
able contact is connected to the other second contact 
and also when said ?rst movable contact is connected to 
said ?rst contact and said second movable contact is 
connected to the other ?rst contact. 

17. An apparatus in accordance with claim 9 includ 
ing a control means for automatically controlling the 
starting and stopping of said particulate material 
removing means. 

18. An apparatus in accordance with claim 9 wherein 
the interior of said housing is divided into a plurality of 
chambers including said ?ltering chamber and an air 
inlet chamber said air inlet chamber being in communi 
cation with said air inlet and being bounded by portions 
of said housing, imperforate partitions within said hous 
ing and a perforate partition within said housing, said 
perforate partition providing communication between 
said air inlet chamber and said» ?ltering chamber 
whereby coarse particulate material is separated from 
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the air by said perforate partition and ?nger particulate 
material is separated from the air by said ?lter. 

19. An apparatus in accordance with claim 18 
wherein said housing includes a removable tray dis 
posed below and in communication with said ?ltering 
and air inlet chambers, said tray extending below sub 
stantially all of said ?lter and air inlet chambers and 
including an imperforate dividing wall substantially 
coextensive with said perforate wall whereby said tray 
is divided into two discrete receiving receptacles with 
each receptacle communicating with one of said cham 
bets. 

20. An apparatus in accordance with claim 19 includ 
ing a fan for drawing air through said housing and a 
drive motor for rotating said fan, said fan and drive 
motor being disposed in an air outlet chamber, said air 
outlet chamber being disposed above said air inlet 
chamber and being separated therefrom by one of the 
imperforate partitions de?ning said air inlet chamber, an 
air transfer conduit being formed between a top of said 
housing and uppermost portions of said ?ltering and air 
outlet chambers to provide a path for air passing from 
the interior of said ?lter to said air outlet chamber, said 
air outlet being formed through a wall of said housing. 

21. Self-cleaning apparatus for removing particulate 
material from air comprising: 

(a) a housing having an air inlet and an air outlet; 
(b) ?ltering means comprising a hollow generally 

tubular ?lter; 
(c) said ?lter having an outer surface, an open inte 

rior, opposite ?rst and second ends and a longitudi 
nal axis extending between the ends; 

(d) said ?lter being formed of a porous media; 
(e) means for securing said ?rst end of said ?lter 

relative to said housing so that the longitudinal axis 
extends generally vertically; 

(f) a closure plate connected to said second end of 
said ?lter for closing said second end of said ?lter, 
said ?rst end being open and in communiction with 
said air outlet; 

(g) means de?ning a ?ltering chamber around the 
outer surface of said ?lter, said ?ltering chamber 
being in communication with said air inlet whereby 
air moving from said inlet to said outlet passes 
through said ?lter into the interior thereof and 
deposits particulate material on said outer surface 
of said filter; 

(h) means connected to said closure plate for twisting 
said ?lter about said axis to remove particulate 
material collected on the outer surface of said ?lter; 

(i) said twisting means including a rod having a longi 
tudinal axis, said rod being rotatable about its axis, 
said rod extending from said closure plate in a 
direction generally transverse to a major face of 
said closure plate, means for intermittently rotating 
said rod, means coupling said rod to said plate, said 
coupling means transferring the rotary motion of 
said rod to said plate while allowing one of said rod 
and said plate to move relative to the other of said 
rod and said plate in a direction transverse of the 
major face of said plate; 

(j) means for biasing said ?lter and said rod to a neu 
tral position wherein said ?lter is not twisted; 

(it) said intermittent rod rotating means including a 
drive motor, a draft shaft rotated by said drive 
motor about its longitudinal axis, and means driven 
by said drive shaft for turning said rod through an 
angular displacement less than 180 degrees; and 
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(1) control means connected to said drive motor for 
controlling the number of rotations of said drive 
shaft in a selected time, said control means includ 
ing a timing gear supported for rotation adjacent 
said drive shaft, a drive gear ?xedly secured to the 
drive shaft of said drive motor for rotation there 
with, said drive gear drivingly engaging said tim 
ing gear to rotate said timing gear when the drive 
shaft of said drive motor rotates, said timing gear 
and said drive gear being in a gear ratio such that 
for one rotation of said timing gear the drive shaft 
of said drive motor rotates a number of times, and 
circuit means coupled to said timing gear for start 
ing and stopping the rotation of the drive shaft of 
said drive motor. 

22. An apparatus in accordance with claim 21 includ 
ing a blower fan motor supported in said housing, a 
blower fan drive shaft extending from and driven by 
said blower fan motor, and a blower fan drivingly cou 
pled to said blower fan drive shaft, whereby rotation of 
said blower fan moves air through said housing. 

23. An apparatus in accordance with claim 22 
wherein said circuit means includes a control circuit 
having a relay adapted to receive an electrical signal 
from an external source and connected to control said 
blower fan motor and a microswitch positioned for 
activation by said timing gear and operatively con 
nected to said rely and to said drive motor for control 
ling the operation thereof. 

24. An apparatus in accordance with claim 23 
wherein said relay includes a contact arm and an actuat 
ing coil, said contact arm having a common contact and 
a movable contact, said movable contact being movable 
between a ?rst and a second contact, said movable 
contact being biased to said ?rst contact and being 
moved to said second contact when current is applied to 
said coil, said microswitch including a second contact 
arm having a second common contact and a second 
movable contact, said second movable contact being 
movable between another ?rst contact and another 
second contact, said second contact arm being biased to 
said other ?rst contact and being moved to said other 
second contact by said timing gear, said ?rst common 
contact being connected to a first side of a source of 
electrical current, said second common contact being 
connected to one side of said drive motor and the other 
side of said drive motor being connected to a second 
side of said source of electrical current, said second side 
of said source of electrical current also being connected 
to a ?rst side of said blower fan motor, said ?rst contact 
being connected to the other ?rst contact through a 
time delay means, said second contact being connected 
to a second side of said blower fan motor and to the 
other second contact whereby said blower fan motor is 
driven only when current is applied to said coil and said 
drive motor is driven when said ?rst movable contact is 
connected to said second contact and said second mov 
able contact is connected to the other second contact 
and also when said ?rst movable contact is connected to 
said ?rst contact and said second movable contact is 
connected to the other ?rst contact. 

25. Self-cleaning apparatus for removing particulate 
material from air comprising: 

(a) a housing having an air inlet and an air outlet; 
(b) ?ltering means comprising a hollow generally 

tubular ?lter; 
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(c) said ?lter having an outer surface, an open inte 

rior, opposite ?rst and second ends and a longitudi 
nal axis extending between the ends; 

(d) said ?lter being formed of a porous media; 
(e) means for secruing said ?rst end of said ?lter 

relative to said housing so that the longitudinal axis 
extends generally vertically; 

(f) a closure plate connected to said second end of 
said ?lter, for closing said second end of said ?lter, 
said ?rst end being open and in communication 
with said air outlet; 

(g) means de?ning a ?ltering chamber around the 
outer surface of said filter, said ?ltering chamber 
being in communication with said air inlet whereby 
air moving from said inlet to said outlet passes 
through said ?lter into the interior thereof and 
deposits particulate material on said outer surface 
of said ?lter; 

(b) means connected to said closure plate for twisting 
said ?lter about said axis to remove particulate 
material collected on the outer surface of said ?lter; 
and 

(i) said twisting means including a rod having a longi 
tudinal axis, said rod being rotatable about its axis, 
said rod extending from said plate in a direction 
generally transverse to a major face of said plate, a 
motor having an outer casing, connecting means 
connecting said rod to said outer casing, means for 
mounting said motor and motor casing to said 
housing for relative rotation with respect to one 
another, said mounting means allowing said motor 
casing to rotate relative to said housing when said 
motor is started, and said connecting means trans 
ferring the rotary motion of said casing to said rod 
while permitting said rod and said plate to move in 
a direction transverse of the major face of said 
plate. 

26. An apparatus in accordance with claim 25 
wherein said motor mounting means includes an annu 
lar lazy susan bearing rotatably supporting said motor 
casing means for biasing said motor casing to a ?rst 
position, said biasing means permitting said motor to 
rotate in said annular bearing when said motor is ini 
tially started and thereafter returning said motor casing 
to said ?rst position. 

27. An apparatus in accordance with claim 26 
wherein said connecting means includes a slip connec 
tor having a clevis attached to an upper end of said rod 
and a tongue connected to a bottom surface of said 
outer casing, said clevis and tongue having mating sur 
faces for transmitting rotary motion from said outer 
casing to said rod, said tongue being disposed in said 
clevis so that a gap exists between the bottom of the 
clevis and the bottom of the tongue to allow for upward 
motion of said rod during the twisting of said ?lter. 

28. Self-cleaning apparatus for removing particulate 
material from air comprising: 

(a) a housing having an air inlet and an air outlet; 
(b) ?ltering means comprising a hollow generally 

tubular ?lter; 
(c) said ?lter having an outer surface, an open inte 

rior, opposite ?rst and second ends and a longitudi 
nal axis extending between the ends; 

(d) said ?lter being formed of a porous media; 
(e) means for securing said ?rst end of said ?lter 

relative to said housing so that the longitudinal axis 
extends generally vertically; 
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(f) a closure plate connected to said second end of 
said ?lter for closing said second end of said ?lter, 
said ?rst end being open and in communication 
with said air outlet; 

(g) means de?ning a ?ltering chamber around the 
outer surface of said ?lter, said ?ltering chamber 
being in communication with said air inlet whereby 
air moving from said inlet to said outlet 
through said ?lter into the interior thereof and 
deposits particulate material on said outer surface 
of said ?lter; 

(h) means connected to said closure plate for twisting 
said ?lter about said axis to remove particulate 
material collected on the outer surface of said ?lter; 

(i) said twisting means including a rod having a longi 
tudinal axis, said rod being rotatable about its axis, 
said rod extending from said plate in a direction 
generally transverse to a major face of said plate 
and into the hollow interior of said ?lter; and 
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(i) a fan disposed within said housing downstream of 

said ?ltering chamber and above said plate, a motor 
being secured within said housing for driving said 
fan to draw air through said inlet, to said ?ltering 
chamber, through said ?lter and out of said outlet, 
at ?rst drive shatt driven by said motor and con 
nected to the fan for driving said fan, a second 
drive shaft driven by said motor, and means for 
intermittently connecting said second drive shaft to 
said rod for intermittently rotating said rod. 

29. An apparatus in accordance with claim 28 
wherein said intermittent connecting means includes an 
electromagnetic clutch, a slip connector connected to 
said clutch for transmitting rotary motion to said rod 
while permitting said rod to move upwardly and down 
wardly, means for intermittently activating said electro 
magnetic clutch to drivingly connect said second drive 
shaft to said slip connector whereby said rod, the plate 
and the end of said ?lter attached thereto are intermit 
tently rotated. 


